





Before the

FEDERAL COMMUNICATIONS COMMISSION

Washington, D.C. 20554
	In the Matter of 

Expanding the Economic and Innovation Opportunities of Spectrum Through Incentive Auctions




	
	ET Docket No. 12-268


Via the ECFS

Comments Of IEEE 802

1. IEEE 802
 respectfully submits its Comments in the above-captioned Proceeding
.
2. IEEE 802, as a leading consensus-based industry standards body, produces standards for wireless networking devices, including wireless local area networks (“WLANs”), wireless personal area networks (“WPANs”), wireless metropolitan area networks (“Wireless MANs”), and wireless regional area networks (“WRANs”).  Included in our standards development activity is an emphasis on coexistence, which is the focus of our Wireless Coexistence working group. We appreciate the opportunity to provide these comments to the FCC.
introduction

3. On October 2, 2012 the Commission issued a Notice of Proposed Rulemaking, under ET Docket 12-268, in which the Commission seeks comment the proposed incentive auction of TV broadcast spectrum.
4. IEEE 802 has already published standards and is in the process of completing additional amendments to standards which support operation in the TV broadcast band under the Commission’s Part 15 rules for operation of TV band devices (“TVBDs”).  These standards and amendments support applications which include broadband wireless access in rural, remote  and other areas, wireless local area network operations, including home, business applications and cellular data offload applications, and machine to machine (“M2M”) operations, including smart grid and smart metering applications.
5. 
6. As proposed in the FCC Second Memorandum Opinion and Order, currently in the United States the TVWS frequency band is identified for unlicensed use and the associated technical rules dictate how the devices in that frequency band are required to operate. IEEE 802 has developed and continues to develop standards for a wide variety of applications including smart grid, regional and rural broadband access, local area networks and hotspots, healthcare and others within the regulatory framework established by the FCC including TVWS. 
7. IEEE 802 supports the establishment of a regulatory framework permitting the use of unlicensed technology in the TV White Spaces.  We agree that opening up TVWS spectrum for unlicensed, in addition to licensed use, will spur unique innovations to address the meaningful communications needs of consumers, businesses and government agencies. 
8. IEEE 802 agrees with the FCC that the spectrum should not remain unused if there are radio technologies that can make use of the spectrum while preserving the established regulatory framework for the use of the TVWS frequency bands.
9. IEEE 802 endorses the FCC' s viewpoints as proposed in Paragraph 233, supporting license exempt operation and deployments in remote and rural areas where substantial TVWS exists. IEEE 802 supports the use of innovative IEEE 802 solutions ranging from Local Area Networks to Regional Area Networks.
10. It is worth noting that significant innovations in the wireless communications such as IEEE 802.11 (Wi-Fi™), and IEEE 802.15.1 (Bluetooth™) were born in the spectrum bands with no exclusive license. It should be noted that wireless cellular service providers use other wireless networks such as Wi-Fi that operate in unlicensed spectrum. This reduces the congestion, provides network redundancy, and high data rates to ensure service quality in a cost-effective manner. IEEE 802 has contributed significantly to the use of unlicensed spectrum and will continue to do so. 
11. Across many industries the use of the TVWS spectrum is vital, given its propagation characteristics, improved building penetration and enhanced regional and rural coverage. Both, the HF/VHF and the UHF parts of the spectrum are important.  
12. Unlicensed use of TVWS spectrum could support applications in healthcare, education, smart utility networks, disaster recovery, environment monitoring, critical infrastructure monitoring, border protection, homeland security, high speed internet, and other countless innovative areas. 
13. Diversity of communication infrastructure is essential at times of emergency to aid disaster recovery. This has been amply shown as a result of recent national disasters and emergencies in many countries including the United States. 
14. IEEE 802 urges the Commission to continue to recognize the benefits of unlicensed network operations.  Unlicensed spectrum supports a wide variety of public and private services for consumers and businesses at generally lower cost than presently available mobile broadband services as recognized in Paragraph 228. In addition it provides the diversity that not only aids the licensed services but also provides alternative means of communication, fostering competition, innovation and helps at the times of disaster recovery. As stated in Paragraph 228, unlicensed spectrum use contributes to our economy not only through the sales of unlicensed products themselves, but also through collateral commercial activities that they facilitate.
15. Hence, in apportioning the frequency band between licensed and unlicensed uses it is important to make certain that a substantial amount of spectrum is kept available for unlicensed use. For this reason, we recommend that the Commission find additional ways to allocate spectrum for unlicensed operation.
16. In these comments, IEEE 802 will focus primarily on aspects of the NPRM that impact unlicensed operations in the reorganized spectrum envisioned in this proceeding. We have no comment on the particulars of the auctions and the related issues.
IEEE 802 supports allowing part 15 whitespace devices to operate in all the tv band frequencies in all the areas
17. As stated in Paragraph 239, IEEE 802 commends FCC in its goal to create certainty of spectrum for unlicensed use on a nationwide basis. Although a substantial amount of this spectrum is currently available in rural and remote areas, there is no certainty of unlicensed spectrum availability  in urban markets which prevents the ability to achieve a nationwide coverage. 

18. IEEE 802 supports allowing Part 15 WhiteSpace Devices to operate in al the TV Band frequencies.  
IEEE 802 supports allowing part 15 whitespace devices to operate on ch 37 
19. IEEE 802 supports the allocation as proposed in the Alternative Approach, Down from 51 as shown in Figure 12, Paragraph 178 since this will allows creation of contiguous licensed and unlicensed spectrum across the United States.  
20.  [THIS WAS VERY CONFUSING]
21. IEEE 802 recommends that the Commission allow operations in the upper and lower guard bands under rules similar to the rules in Part 15.247 to allow the most flexibility for unlicensed operations in these bands. IEEE 802 believes that low power unlicensed devices and Part 15 wireless microphones with waivers can be located in these Guard Bands. 
22. IEEE 802 recognizes the need to preserve the integrity of Ch 37 for radio astronomy, and suggests allowing WSDss to operate on Ch 37 subject to TV band database enforced exclusions in geographic regions where radio astronomy would be adversely affected by the operation of TVBDs.
IEEE 802 believes the proposed 6 MHz bandwidth for guard bands, including ch 37, will be insufficient 
23. IEEE 802 encourages the Commission to carefully review the interference issues from full power TV broadcasts into the Uplink and Downlink bands.  
24. We believe that guard bands may need to be 12-18 MHz wide, including the spectrum around Ch 37, to avoid interference from full power TV broadcasts into the proposed Downlink and Uplink spectrum.
25. We believe it would be particularly unfortunate if the impetus to minimize the size of guard bands would later result in unusable spectrum blocks at the edges of the TV band in either the Uplink or Downlink segments of the revised allocations. We strongly recommend an analytically rigorous approach to defining guard band size.
26. IEEE 802 has further recommendations on the use of guard bands for wireless microphone operation as discussed below. 
The Commission Should Make Available The Two Designated Microphone Channels for Unlicensed Use

IEEE 802 SUGGESTS THAT WIRELESS MICROPHONES SHOULD SWITCH TO A MORE spectrally EFFICIENT MODULATION
27. Wireless microphones should switch to more spectrally efficient modulation. E. g. high density microphnes can accommodate upto 47 active transmitters in one 6 MHz TV Channel with no audio quality degradation*

28. As part of transition to a more spectrally efficient scheme, we recommend that all the Part 74 Licensed mircrophones become frequency agile.  

29. Manufacturers should be given a timeline to manufacture alternate modulation scheme microphones. 

30. A timeline needs to be set for Broadcasters to deploy spectrally efficient microphones. 

31. Given the cost of replacing the current less spectrally efficient microphones, we encourage the FCC to consider compensating the broadcasters to accelerate the transition. 
LICENSED PART 74, AND REGISTERED WIRELESS MICROPHONES USING SPECTRALLY EFFICIENT TECHNOLOGIES should be PROTECTed THROUGH DATABASE SERVICE

32. Our statements below are applicable to all the Licensed Part 74 devices including wireless microphones, video assists, communications devices etc. 

33. We recommend that the Licensed Part 74 and registerd microphones using spectrally efficient technologies are provided protection through the TV Band database service.

34. In case a Licensed Part 74 microphone is not utilizing that channel, then the channel could be made available for unlicensed WhiteSpace operation. 

licensed part 74 WIRELESS MICROPHONES should be allocated to a channel adjacent TO THE EXISTING TV CHANNELS
35. Digital microphones systems are 10 dB more resilient to interference than the analog systems. [OfCom reference]* 

36. Since according to the FCC Second Memorandum Opinion and Order, the fixed (4W) and portable (100 mW) WhiteSpace Devices cannot operate on the channels adjacent to the TV stations in a given geographical area, however they can operate next to a channel containing wireless microphones, it would be spectrally efficient, if these microphones are allocated to the channels adjacent to the current operating TV station channels

37. In case of a frequency agile microphone that has access to a database service, this could be done through a database service itself on an on-demand basis.

WIRELESS MICROPHONES WITH A WAIVER SHOULD be secondary to UNLICENSED WHITESPACE DEVICES that are part of the database service
38. Since the wireless microphones with a waiver fall into the Part 15 category, they should abide by the Part 15 rules where they accept interference while do not cause interference to others. 

39. The Part 15 wireless microphones with a waiver should be treated secondary to unlicensed WhiteSpace devices that are part of the database service

UNLICENSED WIRELESS MICROPHONES WITH NO WAIVER SHOULD NOT BE ALLOWED TO OPERATE IN THE TV BANDS

40. Unlicensed wireless microphones with NO waiver should not be allowed to operate in TV Bands 
41. If such unlicensed wireless microphones without a waiver do operate then WhiteSpace devices should not be responsible for any interference that may be caused to them. 
REPACKING NEEDS TO CONSIDER ALL THE WAYS OF FREEING UP EXCESS SPECTRUM
42. IEEE 802 recommends that effective deployment rules be developed to maximize the amount of WhiteSpaces available for unlicensed use.
43. IEEE 802 recommends that when practical, TV Broadcasters should be collocated on the same towers in given geographic areas and relocated to occupy adjacent bands. 

44. As suggested in Paragraph 30, since the LPTV stations have secondary interference protection rights, IEEE 802 recommends that FCC gives priority to the relocation of Full Power TV Stations and allocate them the LPTV channels if necessary to free up maximum spectrum for unlicensed use.  
45. IEEE 802 recommends that the licensed services and TV Broadcast stations be deployed as far away from the Guard Bands as possible to minimize interference to each other. Spectrum next to the guard bands should be considered for only the final round of auctions if necessary. FCC should guide licensees and broadcasters to occupy spectrum that is closer to the outer edges and away from the guard bands. 
Spectrum should not remain unused if there are radio technologies that can make opportunistic use of the spectrum
46. [Paragraph 388, Paragraph 405] IEEE 802 recommends that licensed spectrum should have meaningful deployment of inter-operable standards based communications systems in a timely manner.
47. As indicated in Paragraph 405, IEEE 802 agrees with the ‘Use it or Share it’ model. IEEE 802 believes that spectrum should not remain unused if there are radio technologies that can make opportunistic use of the spectrum.  Licensed use should emphasize interference protection rather than exclusive use. 
48. However, IEEE 802 is concerned about the ‘Use it or Lease it’ model as proposed in Paragraph 404 as this would run counter to the objective to providing low cost devices objective as noted in Paragraph 228 and would further restrict the ability to provide services in rural and remote areas.
49. IEEE 802 supports the establishment of a regulatory framework permitting the use of unlicensed technologies and opportunistic use of licensed spectrum by cognitive unlicensed devices in the TV Bands.  We agree with the FCC as stated in Paragraph 228 and Paragraph 230 that opening up TVWS spectrum to cognitive radio sharing technology can spur innovation to address meaningful communications needs of consumers, businesses and governments.
spectrum usage transperancy is important: deployments in all the spectrum over all the geographic areas, whether licensed or unlicensed, should be registered in the database 
50. IEEE 802 recommends that licensed spectrum should have meaningful deployment of standards based communications systems in a timely manner.

51. IEEE 802 also recommends that deployments in all the spectrum over all the geographic areas, whether licensed on unlicensed should be registered in the database.
Clarify that all licensed uses should be included in the database, but that unlicensed, white space use of spectrum permitted until licensee actually builds out and turns on a sight.  This should be determined on the basis of the small geographic area reasonable, and can and should be a smaller geographic area than the geographic licensing area adopted for spectrum auction purposes. 


Will provide for the efficient use of spectrum, will not disadvantage auction winners as when they are ready to use the spectrum, it will be available.  But until that time, efficient use spectrum policy dictates that opportunistic users can deploy white spaces technologies using those frequencies in unused geographic areas. 

CONCLUSION

52. IEEE 802 applauds the Commission’s working in creating this ground breaking incentive auction and issuing this NPRM which will create new opportunities to expand licensed broadband services for the benefit of consumers and businesses.
53. IEEE 802 believes that unlicensed use of remaining TVWS spectrum after the auctions conclude, and final disposition of spectrum is complete, continue to offer opportunities for networks based on TVBDs to provide valuable services and new economic opportunities for the consumers and business. 
54. We also believe that applying rules similar to the rules for unlicensed operation under Part 15.247 in the guard band spectrum will allow the greatest flexibility in using this spectrum for personal, consumer and business applications in the future.
Respectfully submitted,
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